T [4] . Accordingly, the aim of the present study was to determine the exact taxonomic position of Oceanibulbus indolifex by using a combination of phenotypic and genotypic analyses. On the basis of the data presented below, we propose that Oceanibulbus indolifex should be transferred to the genus Sulfitobacter as Sulfitobacter indolifex comb. nov. T (=MCCC 1A00654 T ), were obtained from the Marine Culture Collection of China (Xiamen, PR China), and cultivated on marine agar 2216 (MA; BD Difco) or in marine broth 2216 at 28 C. The physiological properties were determined using API ZYM, API 20NE and API 20E strips (bioM erieux) according to the manufacturer's instructions, with the modification of adjusting the NaCl concentration to 3.0 % in all tests. The three type strains presented many similar morphological and physiological characteristics. They were Gram-stainnegative, rod-shaped, aerobic and catalase-positive. Colonies of the three strains were circular, yellowy, slightly convex and smooth with entire margins after growth on MA for 3 days. They accumulated poly-b-hydroxybutyrate as an intracellular storage product and required sea salts for growth [1, 4] . They could not hydrolyze Tween 20, Tween 80 or starch and also did not produce diffusible pigment. The ranges and optima of NaCl, pH and temperature for the three strains were also similar ( Table 1) . As a result, these data indicated that the three strains are physiologically very similar.
The genus Oceanibulbus was introduced by Wagner-Döbler et al. [1] to accommodate the single species Oceanibulbus indolifex. The type strain of the type species was HEL-45 T . Another genus Sulfitobacter was established by Sorokin [2] and currently comprises more than fifteen species with validly published names (www.bacterio.net/sulfitobacter.html) [3] . Recently, 16S rRNA gene sequence analysis has shown that Oceanibulbus indolifex T is most closely related to the type strains Sulfitobacter delicatus KMM 3584 T and Sulfitobacter dubius KMM 3554 T [4] . Accordingly, the aim of the present study was to determine the exact taxonomic position of Oceanibulbus indolifex by using a combination of phenotypic and genotypic analyses. On the basis of the data presented below, we propose that Oceanibulbus indolifex should be transferred to the genus Sulfitobacter as Sulfitobacter indolifex comb. nov. T (=MCCC 1A00654 T ), were obtained from the Marine Culture Collection of China (Xiamen, PR China), and cultivated on marine agar 2216 (MA; BD Difco) or in marine broth 2216 at 28 C. The physiological properties were determined using API ZYM, API 20NE and API 20E strips (bioM erieux) according to the manufacturer's instructions, with the modification of adjusting the NaCl concentration to 3.0 % in all tests. The three type strains presented many similar morphological and physiological characteristics. They were Gram-stainnegative, rod-shaped, aerobic and catalase-positive. Colonies of the three strains were circular, yellowy, slightly convex and smooth with entire margins after growth on MA for 3 days. They accumulated poly-b-hydroxybutyrate as an intracellular storage product and required sea salts for growth [1, 4] . They could not hydrolyze Tween 20, Tween 80 or starch and also did not produce diffusible pigment. The ranges and optima of NaCl, pH and temperature for the three strains were also similar ( Table 1) . As a result, these data indicated that the three strains are physiologically very similar.
Pairwise sequence similarities for three strains were calculated by using the software DNAMAN version 7.0 (Lynnon Biosoft). Phylogenetic analysis based on 16S rRNA gene sequences was performed using the software MEGA version 5.05 [5] with distance option according to the Kimura twoparameter model and clustering with the neighbour-joining method [6] , with bootstrap values based on 1000 replicates [7] . KMM 3554 T , and shared less than 97.5 % similarity with other type strains of species of the genus Sulfitobacter, indicating preliminarily that they represented members of the same genus rather than two different ones. As illustrated in Fig. 1 , the three strains formed a distinct monophyletic clade with a high bootstrap value of 100 %, thus emphasizing the fact that they were phylogenetically closely related. However, with the increase in strains affiliated to the genus Sulfitobacter, we found that the signature nucleotides of 16S rRNA gene sequences in HEL-45 T also existed in other type strains, and therefore they are not suitable for use as an important marker of a separate genus (Table S1 , available in the online Supplementary Material). On the contrary, the signature nucleotides in HEL-45 T and the two relatives indicated again that they were phylogenetically closely related. T . Data for cell length and width, motility, the ranges and optima of NaCl, pH and temperature for growth and hydrolysis of substrates were from the original results for species identification. Data for API ZYM, API 20NE and API 20E for the three strains were obtained under the same conditions in this study. The data for fatty acids for the three strains were obtained from the study by Kumari et al. [3] . Characteristics are scored as: +, positive; w, weakly positive; À, negative; TR, trace (<1 %). The chemotaxonomic characters of the three strains were obtained from the literature and comparative analyses were performed in this study. To be precise, the three strains showed a high degree of similarity of cellular fatty acid profiles, with C 18 : 1 !7c as the major component, 11-methyl C 18 : 1 !7c, C 16 : 0 , C 10 : 0 3-OH, C 12 : 1 3-OH and C 16 : 1 !6c and/or C 16 : 1 !7c as minor components, although the relative proportions of them displayed some degree of difference [3] . The three strains contained Q-10 as the principal quinone. The three strains contained phosphatidylglycerol, phosphatidylethanolamine, phosphatidylcholine, aminoglycolipid, aminophospholipid, diphosphatidylglycerol and lipid(s) [3] . The former three were the predominant polar lipids. The DNA G+C content of HEL-45 T was 59.5 mol%, which was similar to those of KMM 3584 T (60.7 mol%) and KMM 3554 T (60.2 mol%), based on respective genome sequences (see below). These data support the view that Oceanibulbus indolifex HEL-45 T should be transferred to the genus Sulfitobacter.
DNA-DNA hybridization has been considered to be a gold standard for bacterial species delineation [10] . Therefore, to further determine whether they represented members of the same species, the digital DNA-DNA hybridization values between HEL-45 T and the two relatives were calculated based on genome sequences by using the genome-togenome distance calculator website service (GGDC 2.0) [11] (http://ggdc.dsmz.de/distcalc2.php). The genome sequences for HEL-45 T , KMM 3584 T and KMM 3554 T were obtained from the GenBank database with the accession numbers ABID00000000, FNBP00000000 and FOPG00000000, respectively. The digital DNA-DNA hybridization values between HEL-45 T and the two relatives were 25.9 and 31.6 %, respectively, which were far below than the 70 % threshold value for delineation of bacterial species. Some differences between the three strains are listed in Table 1 . For example, HEL-45 T and KMM 3584 T were non-motile, whereas KMM 3554 T was motile by means of a single subpolar flagellum. There were also some distinct results in API ZYM, API 20NE and API 20E tests, such as urease and utilization of D-glucose, D-mannitol, adipic acid, malic acid, trisodium citrate and phenylacetic acid (Table 1) . Therefore, HEL-45 T should not be incorporated into either of the two most closely related species.
In conclusion, on the basis of the phenotypic and genotypic evidence described above, the transfer of Oceanibulbus indolifex to the genus Sulfitobacter as Sulfitobacter indolifex comb. nov. is proposed. 
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